Introduction
A variety of ways of transferring and suturing (microsurgery/ techniques used for reinnervation) the hypoglossal nerve (XII) to the distal segment of the facial nerve have been reported.
1,2 However, while the macroscopic anatomy of the XII nerve 3 and its cervical loop, have been well documented 2,4 a few studies have been done on the microscopic anatomy of this nerve, especially on the degree of myelination (g-ratio) bilaterally. Recently, some authors 5 have reported that the g-ratio describes the relationship between axon size and myelin thickness, and deviations in the g-ratio are thought to be involved in abnormal development and
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disease. Moreover, the g-ratio can be useful to the evaluation of the relationship between nerve conduction velocity, fiber morphology during peripheral nerve regeneration and in studies in the area of microsurgery.
6 Therefore, we decide to present here the data about the g-ratio of the human XII nerve (bilaterally) extracted of the histological collection of our research group.
Methodology
The histological material of nerves were obtained from the collection of the Laboratory of Histology and Pathology of the Universidade de Santa Cruz do Sul, RS, Brazil, these tissues were collected from necropsies (dissected from the point where it crosses the internal carotid artery to its ending at the tongue -bilaterally). Six subjects (males [age ¼ 65.6 AE 11.5]) were used in our study. None of the subjects used in this study had any illness or injury that could alter the fibers of the XII nerve.
Morphometric Measurements
The g-ratio (degree of myelination) was calculated by measuring the diameter of axons and dividing by the total diameter of that axon plus the surrounding myelin sheath (myelinated fiber diameter) 6 (►Fig. 1). To estimate the axonal diameter (μm), the axonal area of each individual fiber was measured and the value obtained was converted to the diameter of a circle with an equivalent area. The sum of the axonal diameter and myelin sheath represent the myelinated fiber diameter (μm). Myelin sheath thickness was estimated using the measurement tools of the Image ProPlus Software [Image Pro-Plus 6.0; Media Cybernetics, Silver Spring, MD, USA] (four vertical and horizontal lines in each fiber counted in areas of interest) (►Fig. 1). All statistical analyses were performed using GraphPad Prism 5.0 software. The comparisons between the right and left XII nerve from each subject were performed using a paired t test.
Results
The main result found in our analyze is the significant difference in axonal diameter and myelinated fiber diameter between the left and right human XII nerves, the left XII nerve being bigger when compared with the right XII nerve. The axon diameter in the left nerve (9.2 AE 0.3 μm) was found to be 8.7% larger than that on the right nerve (8.4 AE 0.4 μm) (p ¼ 0.0001) (►Fig. 1).
There was also a significant difference between the myelinated fiber diameter of the left (10.2 AE 0.7 μm) and right (9.6 AE 0.7 μm) nerves, the former being found to be 5.9% larger (p ¼ 0.0001). On the other hand, quantitative comparison of the g-ratio demonstrated no statistically significant difference between the left (0.90 AE 0.1) and right (0.88 AE 0.1) nerves (p ¼ 0.0798) (►Fig. 1).
Discussion
For this study, were used histological slides of the XII nerve, made previously by our research group for the comparison of numerous morphometric parameters between the recurrent laryngeal nerve and the XII nerve of humans. However, in this study, 7 no comparison between the g-ratio of right and left XII nerve was performed. Thus, to search for more scientific articles that could be confronted with our results, we perform a basic search in the following scientific databases:
• PubMed (NCBI, 2017),
8
• Bireme (BVS, 2017),
9
• HighWire (2017).
10
The search terms were as follows: human hypoglossal nerve, degree of myelination and g-ratio. Our research shows that there are no human studies in the literature showing comparative data between the g-ratio of the left and right XII nerves. Fig. 1 Images demonstrating the differences between the left (A) and right (B) nerves in terms of myelinated fiber diameter. Representation of one of the fields (areas of interest) used in the study. The fibers located inside this square or intersected by the upper and/or left edge of the areas of interest were counted ( However, although we have found no studies in the literature that showed some data that could be compared with our results, these limitations do not change the main goals and results of our study, to provide new information and basic knowledge about the human XII nerve bilaterally, which may be essential for understanding and improving the techniques used for reinnervation.
In addition, in our study, the values of the g-ratio of both hypoglossal nerves were considerably higher than the normal values (between 0.6 and 0.7) for the peripheral nerve fibers.
11 This demonstrates a low degree of myelination of the hypoglossal nerve, bilaterally.
